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DIGEST

This special publication lists 1672 references on free radicals
found by the author as a result of a page to page scan of the 1963 to 1964
issues of the Physical and Analytical Chemistry Sections, and the Organic
Chemistry Sections of Chemical Abstracts. This publication is divided into
10 sections: Synthesis, Reactions of Free Radicals, Reactions Through
Free-Radical Mechanisms, Metal Ions and Free Radicals, Electron Spin
Resonance, Spectroscopy, Photolysis, Radiolysis, Electric and Magnetic

-Phenomena, and General Considerations. The references are arranged
alphabetically in each section according to first author. Each reference
contains the author, title, and journal citation.
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FREE RADICALS: A BIBLIOGRAPHY
VOLUME I, 1963-1964

INTRODUCTION.

In 1961, a report* was published that surveyed the free-radical
literature up to and including the year 1959. Approximately 2, 200 references
were Toresented in the form of the title of the paper, the author, and a brief
description of the work when the title was not self -explanato ry.

Since 1963, there has been continuing interest by the US Army to
use free-radical chemistry for sustaining chain reactions in chemical detec-
tion and warning applications. The current bibliography was compiled to aid
these free-radical investigations and covers the years 1963 to 1964. Another
report encompassing the years 1965 to 1966 is in preparation. Future plans
also call for filling the gap between 1959 and 1963.

These publications will be of interest to any Army scientist con-
ducting free-radical research.

SYNTHESIS.

1 . Acker, Donald S., and Hertler, Walter R. Substituted
Quinodimethans. I. Preparation and Chemistry in 7, 7, 8, 8-Tetracyano-
quinodimethan. J. Am. Chem. Soc. 84, 3370 (1962).

2. Arbuzov, A. E., Valitova, F. G., II'yasov, A. V.,
Kozvrev, B. M., and Yablokov, Yu. V. Electron Paramagnetic Resonance
(E. P.A.) in Solutions of Some Free Radicals of the Phosphohydrazyl Series.
Dokl. Akad. Nauk SSSR 14.7 839 (1962).

3. Barachevskii, V. A., Kholmogorov, V. E., Kotov, E. I.,
and Terehin, A. N. Absorption and Electron Paramagnetic Resonance
Spectra of Positive Acene Ions Formed on Vacuum Adsorption. Ibid., 1108
(1962).

*Lavin, G. I., Coater, A. D., and Rakaczky, J. A. BRL Report 1142,

AD 266806. Free Radicals, Bibliography and Survey of Publications
(up to 1959). August 1961. UNCLASSIFIED Report.
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f.Buttitto; I'y1i, A. rp Hluptaphon'ylt rop Yliun (''Hopt, -
j~iofykyci~lettl~'ifliJ .. ltocai ni Sooution, J. Am Churn. ,oOC .... .,70j. halyty cl CY oheptatr I ,:l ) I't ,• .ly, C - ,1,o 1',"0

5. BlaId, Nath.ni L. Stabe flanion itaclcaia and 'rrianlo.41r,
in Substituted Pcntadionyl Systems.. Ibid. 86, 2305 (1964). I

,6 Baillh , Nathan L., Stable Tritanon Itadica½a. Ibid. 3894
1 ()964).

7- t. Ben'nett, J. r-,., and Thornae, A. T1he Chemical Pr-para-
Sttio ald PEloctoln-Sp)Ihn Resonance (E. S. I. ) Spectra of Specific T'rapped
Hydrocarbon Radicnls. Proc. Roy, Soc, (London) 5cr. A A30, 123 (1964).

S8. lurgur, 1-. Ducom-ponition of Organic 1ydroporoxi;cn . T
V. Decomposition of tert-Butyl Hydroperoxide Catalyzed by Nitriles and
Base. Tratia. Faraday Soc. .58., 1137 (19621.

i9 burl~in, A. A., Liogon'kii, 1, 1., ,lagimov, A, V., and
Vonxsyatskii, V. A. Polymieric Seniiiquiciotx Polyradialca With [ligh S.ability.
Izv. Akad, Nauk SSSR, Sar. Mhim., 1351 (1963).

Rdcl 0. Bogdanov, G. N., and Ershov, V. V. Ne•x Stable Phenoxy
FoRiadical, ibidi, o5f 1 (196Wt).

iL 11. Dogdanov, G. N., Poatnikova, M. S., and Emanuel, N. M.
Srorma•.tion of Phenox., Radicals in Oxidation of 1`hen1ols With LeCad T'etra-

acetatvu IeK. Al.at•l SS5R., Otd, Khim. Nauk, 173 (1963). .

U2. Bonid, A., and Matson, 1-1. S. Semiquirtone Phosphate: An

nvitt°Tt- yn In'S ~ h-~n.tn bn~ni fln lan .. nn'.. I.Ree. Gonin-iun., 9, 574 (196?),

13. Briero, R . LeLmciarc, H., and Rassat, A. Nlitroxizdk c,
Vi, Stable Piperldimn and Pyrrolidini( Free Radicalo. Effects of Solvents -

on th• Ul1.r-aviolot and Electron Paranaguletic Resonance Spectra. Con. o
formational Mobility of Radicals, Tetrahedron Letters, ,775 (1964). (

14. Brodskil, A. I., Pokhodenko, V. D,, anq Oanylyc., 1., N.
transformation of Free Radicals Formed by Oxidatio, of Sterically .lindered
1:)henols. R(oczniki C.hei-n. 38, 105 (1964),
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15, Cerny, 0. and -a.|1johk, J. RAdica l;'ormlation. in Catalyzed
Oxidation of Totralin in the Liquid Phase, Collection CZech. Chem.

0o11 -un. 29, 1b43 (1964).

I5A1, l Chandruss, i..dwin A, Biogalvinoxy, A Stabie Triplet.

J. Am. Choni. Soc. 86, 1263 (1964).

17. Chandroae, Edwin A. anid Krveilic r_, Robert, Electronic
:tinteraction., in BPi'adicals, II. A Shnglet-Triplet IEquilibrium. ibid., I17

]! '•..:N( i 964t).

18. Childa, A. F. Gibbs, E I., and Johnootn, .13. A.SpMPh-F ytb-nr-ophonoie. Chen. Ind. (Lon-don), 1 . (190 3),

19. Cohen, Saul G., and Nicholoon, Jesse, Formation of
Phenyl Radical by 1"eteroiysis of N-phu,:yl-N' -benzoyldilmilde. J. Am-.
Chem, , 6, 389a (1964),

- Ž0. Golburn, Charlen 1). , Ettinger, Raymond. and .Johnson,
Frederick A. Isolation and Stor ge of Free Radicals on Molecular Sieves.
II. The Electron Paramagnotic Resonance Spectrumn of Nitrogen Difluoride
(NF'Z). iaorg. Chor. 3, '155 (1964).

Z.1, Coppena, P., and Tench, A. J. Free Radicale Formed
on Ultraviolet Irradiation of o-Nitrobenaldehyde, US Atomic Energy

V WE=CGonimjii;,ion. DNL-6161. 8 pp. 1961,

OR Z•Ž, Corbett, P,, and Wlhittle, E. The Thermal Decomposi-
WE tion of Perfluoroacetic Anhydride, J. Chem. Soc., 3247 01963),

23, DeJongh. Don C_ i-Norbornyl Rand 5-Nnrbornen-Z--yi
F-ree Radical-i. Dissertation Ahbtf i. 24, 968 (1963),

Ž4` Dancs, V'i(,rica 1., Farcasan, Marcela, and Ciurdaru,
-' C]hecoghO kiotn~yl ne ,ASe6 of fl-lte ocvci . IV. Addition of Acid Chlorides

to N-rnothyl -2 -imytlleebenzothiazoliiwe Dirner. Ber. 97, 1246 (1964).

Z 5. Deaniov, E. T, Formation of Free Radicala Dunrng the
11Reaction of l-ydropevoxides With Ketones. Zh. Viz. Khin. ý7, 1896 (1963).

26, r o nov, E T, Formation of 1-ree RadHcals In "he .....
Of Hyd,_o " e-oxid W. W) ..... , A -kad . NK i 116, 39-'i
(1962),



Z7. Denisov, E. T. Role of H-yd'rogen Bonds in the Form at.,on

of Radicals Fromn Hydroperoxides, Zh. Fiz, Khimn. 38, 2085 (1964).

Radcas . Denisov, E, T. Simple Reactions of Formation of Free
Radcal inLiquid Phase Oxidation. Ibid. , 3 (1964).,

29. Denisov, E. T., and Denisova, L. N. Formatiton of
Radicals in the Reaction of Flydroperoxide With the Double Bond of Styrene.

A Doki. Ahad. Nauk SSSR 157, 907 (1964),

30, Derbyshire, Hk and Patrick, C, R I.lsomorization of
1, 2-Dichioroethylene Induced by Chiorodifluoromethyl Radicals - Formnation
of Metastable Radicals, Nature 199, 68 (1963).

[t31. Dimiroth, K. , Urnbach, W. , and Bloecher, K. H. IBis i 4
phenoxy Radicals of the Polyphenyl Series. Angew. Chem., 75, 860 (1963),

32. Dixon, WH. T. , and Norman, R,. 0. C. Electron Spin
Resonance (E.SR.) Studies of Oxidation. 1. Alcohols. j. (dihem, Soc.,
3119 (1963),

33. Dupeyre, R, M., Lernaire, H., and Rassat., A. Electron
Spin Resonance (E.S.RJ) Studies of Oxidation. VIZ. Stable Pyrrolidine Free
Radicals, Ibid., 1781 (1963),

34. Eargie, D. H., Jr., and Kaliser, E. T. Effect of Changes]
in the- Oxidation State on the Electron Pararnagnetý c Resonance (E. P. R')

Spectra of Dibenzothiophene Anion Radicals, P-ro_. Chem. Soc., 22 k 964).

7 35. Fisich, John J. Alkali Metal - Un saturated Hydrocarbon
Adducts, ITTT Cleavage nflonnsn by ¾v-,frha, Solutions inTetr-a-
hydrofuran. J. Org. (hem, 28, 707 (1963).

36. Eloranta, Jorrna, Substituent Effects in thec Formation of
Free Radical Ions. 1. The Absorptlon Spectra of F ree Rad-'cals Ions Pro-
duced From a-Chloronaphthalene in Tetrah1ydre-furan, Suomen Kemistilebti
36B, 151 (1963).

37. Eloranta, Jornia. The Free Rad~cal tons Derived From (I-
and fA-Naphthols. Ibicl., 33 (196,3).
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38. Ermolaeva, V. G., and Shchukina, M. N. Pyridylthiazolyl-

methane Series. I. Synthesis and Properties of 4 -Pyridyl-2 -thiazolylcarbinol.
Formation of Free Radicals, Zh. Obshch. Khim, 32, 2664 (1962).

39. Fairbairn, A, R, Temperature Measurements of C2 and
CN Radicals Generated in a Shock Tube. I. Detonation. Proc. Roy, Soc.
(London) Ser. A 276, 513 (1963). I

40. Fischer, H. Formation of Cyclohexadienyl Radicals From
the Reaction of Hydrogen Atoms With Solid Benzene. Z. Naturforsch, 17a,
693 (1962).

41. Flournoy, John M., Siegel, Seymour, and Judeikis, Henry S.
Radical Formation and Trapping in Tritium-Enriched Ice. US Dept. Corn.,
Office Tech. Serv., AD 265,956, 1i pp. 1961,

42, Fogo, James K. Electron Spin Resonance of Aromatic
Hydrocarbons on Silica-Alumina Catalysts. J. Phys. Chem. 65, 1919 (1961). -7

43. Forrester, A. R., and Thomson, K. H. Stable Nitroxide
Radicals. Nature 203, 74 (1964).

44. Fukui, K., Kawamura, T., Masuda, T., and Morokuma, K.
Electron Spin Resonance Study of Free Radicals From Saturated Hydrocarbons
and Antimony Pentachloride. Tetrahedron Letters, 433 (1964).

45. Gerdil, R., and Lucken, E. A. C. Action of Alkali Metals
on Organic Sulfur Compounds. II. The Cleavage of Diphenyl Sulfide by
Potassium in Ethereal and Hydrocarbon Solvents. J. Chem. Soc, 5444 (1963).

46. Gerdil, R., and Lucken, E. A. Radical Anions Con-
taining Sulfur Atoms in a Conjugated System. Proc. Chem. Soc., 144 (1963).

47. Ghormley, J. A. The Formation of Hydrogen Sesquioxide,
339193) in Free-Radical Reactions on Cold Surfaces. J. Chem. Phys. 39,

35"39 (1963).

48. Gilbert, B. C., Norman, R. 0. C., and Price, D. C.
Iminoxy Radicals. Hyperfine Splitting in Electron Spin Resonance Spectra
Due to 1, 6 -Interactions. Proc. Chem. Soc., 234 (1964).
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49. Gorbunova, J.,.. V., Khidekel, M. L., and Razuvaev, G. A.

Free Radicals In Oxidation of Phenols ir the Presence of Complex Catalysts. ]
Dokl, Akad. Nauk SSSR 147, 368 (1962),

50. Gragerov, I. P., and Turkima, M. Ya. isotopic and Mass-

Spectroscopic Investigation of Mechanism of Hornolytic Reactions in Solution.
III. Thermal Decomposition of Benzoly Peroxide arid Photolysis of Iodoben-
z.ne. Zh, Obshch. Khim. 33. 1894 (1963).

51. Gragerov, I. P., and Turkima, M. Ya. Isotopic and Mass-
Spectroscopic Investigation of Mechanism of Homolytic Reactions in Solution. -

IV, Reaction of Iodobenzene With Magnesium and Sodium. Ibid., 1901(1963). - :

5?. Gragerov, I. P,, and Turkirna, M. Ya. Isotopic and Mass-

Spectroscopic Investigation of Mechanism of Homolytic Reactions in Solution,
V. Thermal Decomposition of Diazonium Salts and the Gomberg-Bachrnann
Reaction. Ibid., 1907 (1963),.

53. Gragerov, I. P., and Turkima, M. Ya. Isotopic and Mass-
Spectroscopic Investigation of Mechanism of Homolytic Reactions in Solution.
VI. Photolysis of Diphenylmercury, Methyl Iodide, and Ethyl Iodide. Ibid.,
1910 (1963).

54. Greerqe, Frederick D., Chu, Chin-Chiun, and Walia, Jasjit. j
Decomposition of Alkyl Hypochlorites. The 4-tert-Butylcyclohexyl Radical.
J. Org. Chem. 29, 1285 (1964).

55. Hedaya, E., Hinman, R., L., Kibler, L. M., and S
Theodoropulos, S. Stability of Succinimidyl Radical. Decomposition of

S.....-B-.tyl IN- succin Inlde P6pe~a rtoxyiatc, 1. jo A-.T! 11ýý .- SOC. 6 7 9.-

(1964).

56. Hertler, W. R., Hartzler, H. D., Acker, D. S., and
Benson, R. E. Substituted Quinodimethans. Il,. Displacement Reactions
of 7,7, 8,8-T'etracyanoquinodimethan. Ibid. 84, 3387 (1962).

57. Hewgill, F. R,, Stone, T. J., and Waters, William A.
Aryloxy Radicals, II, Application of Electron Spin Resonance to the

SElucidation of Reaction Mechanisms. J. Chem.n Soc., 408 (1964).

58. Hirota, Kozo, arid Kageyama, Yoichi. Stable Radicals of
a H-gh Molecular Weight Produced by Oxidizing Diphenylamine With j
Vanadium Pentoxide. Bull. Chem. Soc. Japan 37, 593 (1964).
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59. Hozlov, Yu, I. , and Shigorin, D. N. Production of Free
Radicals of the Triphenylnethyl Series. Izv, Akad. Nauk SSSR, Ser. Fiz.
27, No, 1, 14 (1963).

60. Hsu, Kuang-Chih, Chlen, Su-Min, Chen, Tzu-Ping, and
"Tlanng, Yu-Ch'i. Electron Spin Resonance (E.S.R.) Spectroscopy of Free
Radicals Formed Fronm the Reaction of Aromatic Hydrocarbons and Aromatic
Ainines With Lewis Acid. K'o Hsuee T'ung Pao,47 (1964).

61. Huang, R. L., and Lee, H. H. Steric Influences in Radical
Reactions, I. Benzyl Radicals Derived From Cyclic Homologs of Dibenzyl
Ether. J. Chern. Soc.,2500 (1964).

6Z. Huenig, S., Friedrich, H. J. , Scheutzow, D., and Brennin-
ger, W. New Type Radical Ions - Compounds of the Indolizine Series.
Tetrahedron Letters, 181 (1964).

63. lluenig, S., Scheutzow, D., and Friedrich, H. J. Stable
Radical Cation of a Hydrocarbon. Angew. Chem. 76, 818 (1964).

64. Ikrina, M. A,, and Matevosyan, R, 0. Chemistry of
Free Radicals of Hydrazine Series. XV, Synthesis of a, a-Diphenyl-5-tri-
phenylmethylhydrazyl and a, a-Diphenyi-I5-tris(p-niirophenyl)methylhydrozyl
and a study of Their Properties. Zh, Obshch. Khim. 34, 142 (1964).

65. Ikrina, M. A., and Matevosyan, R. 0. The Chemistry of
Free Radicals of the Hydrazine Series. VIII. Synthesis of a, a-Diphenyl-p-
(2, 6-dinitro-4-sulfophenyl)hydrazyl and a, a-Dipheny!-p-(2, 4-dinitro-6-
sulfophenyl)hydrazyl. Ibid. 32, 3952 (1962).

66. Kaiser, E, T, , and Eargie, D. 1-1. , Jr. Electron Spin
Resonance Study of the Anion Radicals of cis- and trans-Thianthrene 5, 10-

Dioxide. J. Chem. Phys. 39, 1353 (1963).

67. Karpitskaya, V. E., Dolidze, I. A., and Ashkinazi, M. S.
Formation of Free Radicals in Autooxidation Reactions Which are Photo-
sensitized by Chlorophyll and Pheophytin. Dokl. Akad. Nauk SSSR 146,
844 (1962).

68. Kataoka, Hirohisa, and Nakagawa, Masazurni. Acetylenic

Analogs of the Chichibabin Hydrocarbon. Bull. Chem.. Soc. Japan 36,
799 (1963).
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71. Kei~er, J. A. Oxidation Products of Phenidone. H., TlheFree Radical of I-Phenyl3--pyrazokidone. Z. Chem. 4, 231 (1964).

71. Keiler, J. A. PhenOidon Products. Io Deh. onh

st-ration and Stabilization of a Radical From the Oxidation Products of
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73. Koester, R., Benedikt, G., and Schroetter, H. W.H Stable Free Radicals With B-N and Al-N Linkages. Angew. Chem. 76,
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